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Can’t catch my breath! 




















































This work is sponsored by the National Estuarine Research Reserve System Science Collaborative, which supports 
collaborative research that addresses coastal management problems important to the reserves. The Science Collaborative 


















































































































































































































































    
  
 















































    
  
 













Appendix A. Scientific Process Example  
 
 







































Figure 2. Experimental intermittent-flow respirometry chamber for metabolic rate measurements 
of winter flounder (figure reproduced from Horodysky et al. 2011). System will use automated 
intermittent-flow respirometry – periods of flushing the respirometer with water from the 
surrounding bath alternating with closed recirculation in the chamber for recording O2 
consumption by the fish.  
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Appendix D. Instructions for calculating Oxygen Consumption Rates 
 







where MO2= is the rate of oxygen consumption (mg O2/kg/hr), O2= the readings at the beginning 
and end of the measurement period (mg O2/l), T= time (h), V = respirometer volume (l), and W = 
weight of the fish (kg).  
When calculating oxygen consumption, your group must decide how to calculate it. Is one period 
enough? Should it be averaged over multiple periods? Does the rate change over time? How 
should you account for that? Will you calculate it differently based on what question you are 
trying to answer?  
Record the method your group decided upon, and present it to your boss (teacher) for approval 
before proceeding.  
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Appendix E. Metabolic Rates for Each Given Graph 
 
Teacher Cheat Sheet 
 
FYI These are made up data, but are similar to results that me or my colleagues have obtained.  Animals A-C are representative of 
sandbar sharks. Sandbars are ram-ventilators, so they need to be constantly swimming in order to breathe. The data for animals D-F 
are representative of smooth dogfish, and animals G-I are representative of clearnose skates. Examples of answers are below, but 
students may get different values based on their estimates for start/stop oxygen concentration values and elapsed time.  
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Here the starting oxygen content was 6.0, the ending oxygen content was ~5.25. The time should be in hours, so I calculated what 
fraction of one hour 5 minutes is. The mass of the animal (5) and the volume of the chamber (500) is given at the top of each graph.  
 
 
B: 792.6 mgO2/kg/h 
 
C: 1139.8 mgO2/kg/h 
 
D: 139.9 mgO2/kg/h 
 
E: 119.9 mgO2/kg/h 
 
F: 184.2 mgO2/kg/h 
 
G: 99.2 mgO2/kg/h 
 
H: 62.0 mgO2/kg/h 
 
I: 135.5 mgO2/kg/h 
